Woody plant species in recent decades have increasingly often been recorded escaped from cultivation and naturalized. In 2013, a new alien woody species Amorpha fruticosa L. (Fabaceae) was first found in Lithuania. In several Central European countries, A. fruticosa is recognized as invasive species that pose serious threat to natural habitats and ecosystems. To date, A. fruticosa has been registered in three localities in Lithuania: two populations in Ukmergė district and one population in Prienai district. Considering the present state of revealed A. fruticosa populations, it is concluded that this species in Lithuania is already naturalized and potentially invasive. Estimated total area occupied by A. fruticosa in three known localities is about 0.2 ha. In certain areas this species can become abundant and invade significant areas of meadow, forest-edge and other open habitats. Therefore, its immediate control and subsequent eradication can reduce risk of future invasion. Cultivation of A. fruticosa should be forbidden outside the ornamental plantations.
INTRoDUCTIoN
For various purposes introduced numerous woody plant species in recent decades have escaped from cultivation, become naturalized and some of them become invasive (RichaRdson, 1998; Williams & cameRon, 2006; eldRidge et al., 2012; RichaRdson & Rejmánek, 2011; Rejmánek & RichaRdson, 2013) . In many parts of the world, alien trees and shrubs now feature prominently on the lists of invasive alien plants. Surprisingly, many woody plant species have become naturalized or invasive only recently (RichaRdson & Rejmánek, 2011) . In Lithuania, the list of legally invasive plants includes 19 species (aplinkos ministeRija, 2015) and six of these are woody plants: Acer negundo L., Amelanchier spicata (Lam.) K.Koch, Cytisus scoparius (L.) Link, Prunus serotina Ehrh., Robinia pseudoacacia L. and Rosa rugosa Thunb. (Gudžinskas et al., 2014) .
In 2013, a new alien woody species Amorpha fruticosa L. (Fabaceae) was first recorded in Lithuania. In several Central European countries, A. fruticosa is recognized as invasive species that pose serious threat to natural habitats and ecosystems (pyšek et al., 2002; essl & Rabitsch, 2002; botta-dukat, 2008; Radulović et al., 2008; săRăţeanu, 2010, etc.) . one of the best predictors of invasiveness of introduced species is whether they have invaded in other parts of the world (goRdon et al., 2010 (goRdon et al., , 2011 . Therefore, particular attention should be paid to the spread and naturalization of A. fruticosa in the regions with similar climates.
Amorpha fruticosa is native to North America. The native range of the species extends from southern Canada to northern Mexico, west to California, and east to Florida (gleason, cRonquist, 1991) , whereas in several states of the USA, it is regarded as a noxious weed (glad & halse, 1992; evans et al., 2003; ditomaso et al., 2013) . It is widely introduced in North Asia and Europe (WebeR & gut, 2004; takagi & hioki, 2013; jung, 2014) .
Time of introduction of A. fruticosa in Lithuania is unknown, but probably it happened at the end of the 19th or in the first half of the 20th century. snaRskis (1954) reported that A. fruticosa is rarely cultivated ornamental shrub noted in Vilnius, Kaunas and Šilutė. Later this shrub was sometimes cultivated in gardens and parks as well as was planted in wind-break belts along railways (navasaitis, 1971) . In parks of Lithuania, A. fruticosa is very rarely cultivated (Januškevičius, 2004 The aim of this study was to evaluate the present state of A. fruticosa populations, the level of naturalization, and to estimate the potential of the species invasiveness.
MATERIALS AND METhoDS
Investigations on A. fruticosa were performed in August 2013 and June-July 2014 under the project "Inventory of natural habitats of European Community interest in Lithuania". Collected specimens of this species are deposited at the herbarium of the Institute of Botany of the Nature Research Centre (BILAS). A map of distribution of this species in Lithuania is compiled using grid system (Gudžinskas, 1993) . In each locality, the limits of each population were registered using GPS device and later on the basis of these data the land area occupied by A. fruticosa was calculated.
Description of species was compiled on the basis of measurements of the collected herbarium samples (see Examined specimens). herbarium specimen from each locality contains from three to five vegetative and from five to 10 generative shoots.
RESULTS AND DISCUSSIoN
In August 2013, during the inventory of EU natural habitats in Ukmergė district (central Lithuania) earlier not registered alien plant species of the Fabaceae family was recorded. The study of specimens revealed that it was A. fruticosa. In summer of 2014, this species was recorded in two other localities in central and southern Lithuania.
Amorpha fruticosa L., Sp. Pl., 2: 713. 1753. This species is deciduous 1-3(4) m tall shrub (Fig. 1) . Young stems are pubescent. Leaves are imparipinnate, 10-15 cm long, with 11-25 leaflets, which are ovate to elliptic, 1-4 cm long and 0.6-2 cm wide. Stipules are bristle-like. Inflorescences are terminal or subterminal, 7-15 cm long, densely pubescent racemes (Fig. 2) . Bracts are 3-4 mm long. Calyx is 2-3 mm long, with triangular tooth, which are shorter than the calyx tube. Standard dark purple or blue-violet, obcordate, about 6 mm long; wings and keel are absent. Stamens are bright yellow. Legume is indehiscent, dark brown, oblong, curved and contains a single seed, occasionally seeds are two. To date, A. fruticosa has been recorded in three localities in Lithuania: two populations in Ukmergė district (environs of Pabaiskas, the Šaltupys forest and environs of Vepriai, Rizgonys village) and one population in Prienai district (environs of Stakliškės, Trečionys village) (Fig. 3) .
In the environs of Pabaiskas (Ukmergė distr.), in the Šaltupys forest, where A. fruticosa was first recorded in the wild, it occupies about 500 m 2 area. This population consists of about 200 individuals of various ages and sizes that grow in an old forest cutting area and in neighbouring forest glades. In the environs of Rizgonys village (Ukmergė distr.), A. fruticosa grows on the edge of forest, in an abandoned dry meadow overgrown mainly with young trees of Pinus sylvestris and Betula pendula. Population of Amorpha fruticosa occupies about 1400 m 2 area with uneven density of individuals. At the edge of the forest, this species forms dense stand, whereas in the open part of the meadow solitary individuals prevail. over 500 shrubs of various sizes were estimated in the area. Most shrubs were less than 1 m in diameter and had a few shoots, whereas about 30 shrubs were very large, with numerous shoots and more than 2 m in diameter. In the vicinities of Trečionys village, A. fruticosa occupied about 190 m 2 area of dry abandoned meadow on a slope of the hill. The meadow was also overgrown with young trees of Pinus sylvestris and Betula pendula. Total number of Amorpha fruticosa individuals in this population tends to be lower to compare with population in the environs of Rizgonys village and was comprised of about 60 shrubs. The height of A. fruticosa in all localities was slightly different. The tallest individuals (up to 3.5 m tall) were registered in the altupys forest, where they grow in wood cutting area. In the environs of Rizgonys village, individuals of about 2 m tall prevailed, whereas on dry slope in an abandoned meadow in vicinities of Trečionys village, most shrubs were of about 1 m tall and only solitary individuals were up to 1.5 m tall. In all surveyed localities, A. fruticosa flowered abundantly in June and at the beginning of July, however, seed production was not investigated. Reproduction by seeds is highly probable, because individuals of different stages of development in all populations were found. It is known that A. fruticosa primarily reproduces by seeds and vegetative reproduction is not characteristic of this species (ditomaso et al., 2013) . Considering the present state of known A. fruticosa populations, we can conclude that this species is already naturalized in Lithuania.
According to the risk assessment, which is based on various biogeographical and ecological aspects of the species, A. fruticosa is a potential invasive plant species in Central Europe and its further observation is required (WebeR & gut, 2004) . however, in Lithuania, A. fruticosa and other invasive or Importance of control and eradication of Amorpha fruticosa is emphasized by many researchers from Europe and Asia (essl & Rabitsch, 2002; WebeR & gut, 2004; Radulović et al., 2008; takagi & hioki, 2013, etc.) . In Czech Republic, France, Romania, Serbia, European part of Russia and other counties, the species proved a high capacity spread and is adapted to occupy many types of habitats such as various types of wetlands, river banks, forest edges, unvegetated or sparsely vegetated shores, waterfringing reedbeds, riverine and lakeshore scrubs, meadows, disturbed lands, etc. (essl & Rabitsch, 2002; py ek et al., 2002; lombaRd, 2007; Radulović et al., 2008; săRăţeanu, 2010; dumitRaşcu et al., 2013) .
Amorpha fruticosa is capable of effective symbiotic N 2 fixation (Wang et al., 1999; dehaan et al., 2006) and enriches soil by nitrogen compounds (navaRRete-tindall et al., 2003) . Significant input of nitrogen compounds into the soil pose unwanted changes of natural habitat conditions and acts in the same way like other invasive species of the Fabaceae family, i.e. Lupinus polyphyllus and Robinia pseudoacacia. A case study in Japan revealed that in the areas populated by A. fruticosa, the diversity of plant species was lower compared to non-invaded areas (takagi & hioki, 2013) .
Amorpha fruticosa is tolerant of defoliation and capable to regrow to a height of 1 m after annual cutting to 10 cm for seven years (dehaan et al., 2006) . Therefore, eradication of A. fruticosa by means of cutting can be a complicated and time-consuming process. It is reported that this plant is difficult to control mechanically as it vigorously resprouts from crowns. The best way of mechanical control is a repeated defoliation and digging of the root. A. fruticosa can be effectively eradicated by the treatment of cut stumps with herbicides (ditomaso et al., 2013) .
Because A. fruticosa is rarely cultivated in ornamental plantations in Lithuania, its rapid large-scale invasion is not probable. Currently, in Lithuania, it occurs in a small number of localities and occupies rather small area. Estimated total area occupied by A. fruticosa in three known localities is about 0.2 ha. Nevertheless, in some areas this species can become abundant and invade significant areas of meadow, forest-edge and other open habitats. Therefore, its immediate control and subsequent eradication can reduce risk of future invasion. Cultivation of A. fruticosa should be forbidden outside the ornamental plantations (gardens and parks). 
